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ABSTRACT
A key strategy for successful access management is the adoption of driveway spacing guidelines
that consider both safety and operations. The goal is to provide sufficient distance from one
driveway to the next so that drivers can perceive and react to the conditions at each potential
conflict point in succession. State DOTs across the country have adopted different driveway
spacing standards that vary according to the access class and characteristics of the adjacent
roadway, such as type of roadway, posted speed limit, and traffic volume. Utilizing the VISSIM
microscopic traffic simulation tool and FHWA’s Surrogate Safety Assessment Model (SSAM),
this research examined safety implications of four different driveway spacing policies
representing 13 states. The analysis involved calibrating the VISSIM model for an arterial
roadway corridor in West Columbia, SC, and then using the calibrated model to simulate various
operational changes to the corridor, including speed limits, traffic volumes, and the associated
minimum driveway spacing criteria for the four different policies. SSAM was used to analyze
vehicle trajectories derived from VISSIM to determine the number of conflict points.
Experimental results indicate that posted speed limit and traffic volume are the primary impact
factors for driveway safety, and thus, these parameters should be considered in establishing
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minimum driveway spacing. Findings from this study indicate that there are significant
differences in safety impacts between the different driveway spacing policies adopted by various
state DOTs.
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1. INTRODUCTION
Access management is the proactive control of vehicular access points to land parcels
adjacent to different types of roadways [1]. Most often, strategies are sought to achieve
balance amongst competing requirements of roadways (i.e., access, safety, mobility,
and economic activities). Effective access management practices enhance safety and
traffic operations of a transportation network while providing sufficient access to
adjacent land use, and maintaining or enhancing economic vibrancy. Access
management encompasses a set of techniques used by state and local governments to
control access to highways, major arterials, and other roadways [1]. A variety of access
management treatments and measures have become increasingly popular in the United
States during the last couple of decades. To date, most states have their own access
management guidelines, many of which have been based on national standards but
tailored to suit their states’ needs and business practices.
Driveway spacing is one of the key techniques used in access management. Since
access points are primary contributors to conflicts and congestion, access spacing
directly affects the safety and traffic operations of roadways. The American
Association of State Highway and Transportation Officials (AASHTO) states “The
number of accidents is disproportionately higher at driveways than at other
intersections; thus their design and location merit special consideration [2].” Too many
closely-spaced driveways increase accident potential and delays, and preclude
effective traffic signal coordination. On the other hand, restricting driveway access
may inhibit access altogether and/or over-concentrate traffic on those driveways that
are permitted [3].
Different states have adopted a variety of driveway spacing policies in which the
selected spacing is chosen based predominantly on characteristics of the adjacent
roadway, such as type of roadway, access class, posted speed limit, and traffic
volume. South Carolina [4] and Mississippi [5] specify driveway spacing based on
the speed and volume of the adjacent roadway. Florida [6], Idaho [7], Missouri [8]
and Oregon [9] specify allowable driveway spacing by type or access class of the
road. Minnesota [10] uses posted speed limit and area type as the selection criteria
for driveway spacing. Indiana [11] uses only the posted speed limit on adjacent
roadways to determine the minimum spacing of driveways. New Mexico [12]
specifies driveway spacing by access category, posted speed limit, and control type.
The different driveway spacing selection criteria found in the different state policies
raise two important questions: 1) Are there any differences in safety performance
across the various state DOT policies on minimum spacing? and 2) Which roadway
variables should be used in the driveway spacing selection process to improve
safety?
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The overarching goal of this research is to provide quantitative data to assist in
decision-making related to the adoption of driveway spacing policies. The objectives of
this study are to:
• Evaluate and compare the safety performance associated with various minimum
driveway spacing policies to ascertain if there are more policies that out-perform
others; and
• Investigate the correlation between safety performance of driveway spacing
policies and adjacent roadway variables (e.g. posted speed limit, traffic volume)
used as selection criteria.
The remainder of this paper is organized as follows. The Literature Review section
summarizes past studies that are closely related to this work. The Methodology section
discusses how VISSIM [13] and SSAM [14] were used to support the analysis. The
Results and Discussion section describes the outcomes of the modeling process and
subsequent analysis. Lastly, the Conclusions section provides concluding remarks and
directions for future research.
2. RELATED STUDIES
A number of studies have used traffic micro-simulation software and/or SSAM to study
roadway safety. Gettman and Head [15] developed SSAM, a software applied surrogate
safety measures that can collect trajectory data from commercial simulation models
(VISSIM, TEXAS, AIMSUN, Paramics), to calculate number of different types of
conflicts reflecting potential crashes. The authors concluded that these surrogate
measures could be used to evaluate traffic safety for both signalized and unsignalized
intersections. Caliendo and Guida [16] used AIMSUN, a micro-simulation software, for
assessing safety at unsignalized intersections using critical traffic conflicts computed in
simulation models as a surrogate safety measure. The relationship between critical
conflicts computed using micro-simulation models and actual crashes was found to be
statistically significant. Habtemichael and Santos [17] addressed safety evaluations of
aggressive driving through use of microscopic traffic simulation and SSAM. 
A motorway was simulated and calibrated in VISSIM, and then SSAM was used to
evaluate the safety of aggressive-driving levels by comparing them with a base model
of normal drivers. In another work [18], the same authors examined the impacts of ill
performances by drivers and technological devices. VISSIM and SSAM were used to
evaluate the potential benefits of proposed traffic management in terms of traffic safety
and operations. Pirdavani et al. [19, 20] developed a micro-level behavioral method for
estimating crash potential at signalized and unsignalized intersections. In this study, a
microsimulator (S-Paramics) and post-encroachment time (PET), a safety indicator,
were implemented as part of the safety evaluation process. Dijkstra et al. [21] developed
a statistical relationship between numbers of calculated conflicts in a micro-simulation
model, S-Paramics, and observed crashes at the same locations in the real world.
There have been numerous studies of the relationship between driveway access points
and crash experience. Most of these have related to access density, as few states maintain
data on the specific location of individual driveways – thus, developing models related
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to spacing would require extensive data collection. In general, prior research has shown
that as the density of development increases, so too do the density of access points along
with the frequency of crashes. Data collected from a study in Texas revealed that 93% of
driveway-related accidents occurred in heavily populated areas [22, 23]. A study
performed on 100 sections of central urban roadways (approximately 60 miles) in
Indiana over a four year period found that 13.95% of crashes were related to driveways
[24, 25].
Another study conducted in Illinois, Michigan, Wisconsin, New Jersey, and
Delaware concluded that on highways with two way left turn lanes (TWLTLs) located
in suburban and urban areas, each access point added to the highway would increase
the annual accident rate by 0.09 to 0.13 accident per million vehicles miles traveled
(VMT). On undivided highways in urban and suburban areas, each access point added
would increase the annual accident rate by about 0.11 to 0.18 accidents per million
VMT. Each access pointed added to a highway in rural areas with TWLTLs would
increase the annual accident rate by 0.02 and 0.07 accidents per million VMT on
undivided highways. This study found that highways with TWLTLs have a 20%
lower accident rate, and “non-traversable medians had a 40-percent reduction
compared to undivided road sections,” which were true for a wide range of access
density [26].
The Minnesota DOT (MnDOT) examined the relationship between access density
and traffic safety and showed that more access points per mile resulted in more crashes
[27]. MnDOT stated that 0 to 10 access points per mile resulted in a 2.22 crashes per
million vehicles, 10 to 30 access points per mile resulted in a 3.34 crashes per million
vehicles, 30 to 50 access points per mile resulted in a 4.47 crashes per million vehicles,
and over 50 access points resulted in a 7.38 crashes per million vehicles [27].
The Highway Safety Manual [28] recognizes access management as one of many
potential treatments to improve the safety of roadway segments and intersections. A few
components of access management are incorporated directly into the safety prediction
models in Part C of the manual (i.e., – driveway density for rural 2-lane roads and
median presence for rural multilane highways). Aside from the predictive models, 
a number of access management crash modification factors (CMFs) can be found in
Volume 3, Chapters 13 and 14, of the Highway Safety Manual [28]. A review of these
two sections indicates that there are existing crash modification factors for
modifications to access point density along road segments, but nothing specific to
changes in absolute minimum spacing between driveways.
It is evident from the aforementioned studies that increasing the density of driveways
(i.e., reducing driveway spacing) along a section of a highway will increase the
frequency of crashes. However, these studies do not provide the relationship between
minimum driveway spacing and crashes, nor do they aid in selecting ideal driveway
spacing. For this reason, individual state DOTs have adopted different policies for
selecting minimum driveway spacing. To gain insight into the relationship between
driveway spacing and safety, this study used the VISSIM traffic simulation tool and
SSAM. This study assumed that conflict frequency is correlated with the risk of actual
collision. The following section provides details of the analysis procedure.
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3. METHOD
The analysis procedures comprised of two key steps:
• Traffic network simulation and calibration: Knox Abbott Drive located in 
West Columbia, South Carolina, was modeled using VISSIM. The model was then
calibrated by comparing actual and simulated travel times to ensure that it reflects
the real world traffic conditions.
• Safety assessment and comparison: Test scenarios were created in the aforementioned
calibrated network with different speed limits, volumes, and minimum driveway
spacings reflecting differences in selection criteria for four driveway spacing policies.
These scenarios were simulated using VISSIM and individual vehicle trajectory
information was obtained. Then SSAM was used to examine the trajectories to
determine the number of conflicts as a surrogate for safety performance. Finally, the
safety performance for each of the scenarios were compared to ascertain if there are
differences in safety across various policies.
3.1. Traffic Network Simulation and Calibration
3.1.1. Description of the study area
The first step of the methodology was to select the site and simulate the real traffic
using VISSIM. Knox Abbott Drive in West Columbia, South Carolina was selected for
this purpose due to the availability of travel time data on this corridor. In its current
configuration, it represents a high driveway density of 30 driveways per mile. Knox
Abbott Drive runs in an east-west direction, includes four signalized intersections, and
extends approximately 1.8 miles with a posted speed limit of 35 mph (see Figure 1). It
is a four-lane roadway with a center lane for two-way left turns with a relatively
straight and flat alignment. The first signalized intersection in the system traveling
westbound is Knox Abbott Drive at Axtell Drive. Axtell Drive consists of an exclusive
right turn lane and a shared through left lane on the northbound approach and an
exclusive left turn lane and a shared through right lane on the southbound approach.
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Figure 1. Knox Abbott Drive study corridor
The second sequential signalized intersection in the system is Knox Abbott Drive at
State Street. State Street consists of an exclusive left and right turn lane with two
through lanes on the northbound approach and an exclusive left turn lane, through lane
and a shared through right lane on the southbound approach. The third signalized
intersection in the system traveling westbound is Knox Abbott Drive at Ninth Street.
Ninth Street consists of an exclusive left turn lane and a shared through right lane on
the northbound and southbound approaches. The fourth signalized intersection in the
system on the westbound direction is Knox Abbott Drive at Twelfth Street. Twelfth
Street consists of an exclusive left turn lane, a through lane, and a shared through right
lane on the northbound and southbound approaches. The four signalized intersections
are coordinated with a cycle length of 110 seconds. There is one un-signalized
intersection in the study network, located at Knox Abbott Drive and Seventh Street.
Seventh Street is a two-lane roadway and has a stop sign control at the intersection.
The major traffic generators along this corridor are restaurants, shopping malls, and
office buildings. These establishments create many driveways along both sides of
Knox Abbott Drive.
Geometric, volume, travel time and control data were collected for the study site. All
operational data were collected during the PM peak hours in March, 2013. Geometric
data included intersection configuration, lane alignment, two-way left-turn lanes
(TWLTLs), storage lanes, lane width, number of lanes, grades, driveway locations and
distances. It is noted that the work of Dale and Woody [29] was adopted in modeling
TWLTLs in VISSIM. Traffic flow data for both roadways and driveways included traffic
composition, volume counts by different movements, posted speed limit, and turn
prohibitions. The traffic composition at the study site is 98% passenger cars and 2%
heavy goods vehicles (HGV). Traffic control data included type of signals, cycle and
phase settings, etc. Travel time data were collected using the test-car technique. The test-
car travelled along Knox Abbott Drive between Twelfth Street and Axtell Drive during
the peak hours (4 – 6 PM) 8 times in each direction on Tuesday, March 12, 2013. The
GPS data logger, Globalsat DG-100, was used to record the travel time for each run.
3.1.2. Calibration of the simulation model
Once the VISSIM model was coded, it was calibrated by comparing the actual corridor
average travel time (see Table 1) to the simulated average travel time obtained from 30
simulation runs of VISSIM. Each simulation run lasted 60 minutes, and data were
collected after a 5 minute warm-up period. The travel time data were first confirmed to
be normally distributed. Then, an F-test was used to compare the variances between
actual and simulated travel times. It indicated that the difference in variances between
the two samples was significant. Thus, a t-test (95% CI) with unequal variances was
performed to test the null hypothesis that the difference in the means of the simulated
and actual travel times is zero. Table 1 shows the t-test results.
The t-test results indicated that the null hypothesis cannot be rejected. Thus, the
simulated network provided a reasonable traffic flow representation of the real world
traffic. The calibrated study network was then used to simulate vehicle trajectory data for
four test scenarios representing various state policies for minimum driveway spacing.
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3.2. Safety Assessment and Comparison
In this study, four different minimum driveway spacing scenarios were assessed to
determine their impacts on safety performance. The scenarios were chosen to represent
select state/city policies covering the entire range of minimum driveway spacing
criteria currently used in the U.S. The 13 states include South Carolina, Georgia,
Florida, Ohio, Michigan, New Jersey, West Virginia, Indiana, Texas, Mississippi,
Minnesota, Nevada, and Missouri. Since the minimum driveway spacing criteria
required by some states are the same or similar (less than or equal to 5 feet), those states
were grouped together and named as follows:
• South Carolina (SC)
• Group 1 (G1): Georgia, Florida (City of Tallahassee), Ohio (OKI Regional
Government, Cincinnati), New Jersey, West Virginia and Michigan (Ingham
County)
• Group 2 (G2): Texas, Mississippi, Minnesota, Nevada, Indiana
• Missouri (MO)
The minimum driveway spacing associated with each of the aforementioned groups
is described in the following paragraphs.
• South Carolina: South Carolina has somewhat similar spacing criteria to group 2,
however, was singled out for comparison purposes because the findings of this
research may directly influence the next edition of the South Carolina Access and
Roadside Management Standards (ARMS). The current ARMS manual [4]
prescribes minimum driveway spacing based on the posted speed limit, AADT of
the adjacent roadway and peak hour trips generated by driveways. With AADT on
the roadway over 2000 and driveways generating more than 50 peak hour trips, the
minimum driveway spacing corresponding with posted speed limits of 35 mph, 
40 mph, 45 mph are 220 ft., 275 ft., and 325 ft., respectively.
• Group 1: States included in Group 1 have less conservative minimum spacing
guidelines than other states. The minimum spacing of driveways in Regulations for
Driveway and Encroachment Control (Georgia) [30], Manual on Rules and
Regulations for Constructing Driveways on State Highway Rights-of-Way 
(West Virginia) [31], and State Highway Access Management Code, New Jersey
Administrative Code (New Jersey) [32] are classified by posted speed limits and
measured from center to center. For the speed limits considered in this study, 
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Table 1. t-test results
Mean Percentage
Mean Variance Size t
value tcritical Sig. difference difference
E-bound (Model) 119.85 3.29 30 1.22 2.36 NO –5.90 –4.69%
E-bound (Field) 125.75 185.07 8
W-bound (Model) 163.47 22.04 30 1.37 2.36 NO 6.34 4.04%W-bound (Field) 157.13 164.98 8
35 mph, 40 mph, and 45 mph, the minimum spacing for driveways required by
Georgia, West Virginia and New Jersey are 150 ft., 185 ft., and 230 ft., respectively.
Those values are also applied by local governments in Florida (City of Tallahassee)
[25], Ohio (OKI Regional Government, Cincinnati) [33] and Michigan (Ingham
County) [3].
• Group 2: According to the Access Management Manual, Version 2.0 (Mississippi)
[5] and Driveway Permit Manual (Indiana) [11], with over 2000 AADT, over 50
peak hour trips on the roadway, and commercial driveways, the minimum spacing
for driveways for posted speed limits of 35 mph, 40 mph, 45 mph are 245 ft., 
300 ft., and 350 ft., respectively. Access Management System and Standards
(Nevada) [34] classified spacing for non-signalized driveways based on 85th
percentile speed. With the speed of 35 mph, 40 mph, 45 mph, the minimum
driveway spacing required by this state is 250 ft, 300 ft and 350 ft, respectively.
Similarly, the Access Management Manual of Minnesota [10] and Access
Management Manual of Texas [35] state that the spacing between driveways is the
spacing between adjacent driveways as measured from the near edges of each
driveway. For the speed limits considered in this study, 35 mph, 40 mph, 45 mph,
the minimum spacing of driveways required by Minnesota and Texas are 250 ft.,
305 ft., and 360 ft., respectively. The driveways may be on the same side of the
highway or on opposing sides of the highway.
• Missouri: According to its Access Management Guidelines [8], the minimum
recommended spacing is organized by different roadway classifications. The
Missouri guidelines defined that “a minor arterial is a road whose primary purpose
is to provide access between collectors and roadways of higher functional
classification; these roads mainly provide local mobility and some access to land”.
Therefore, Knox Abbott Drive was considered as a minor arterial, the minimum
driveway spacing required by Missouri is 330 feet.
The minimum driveway spacing criteria required by the different states are
summarized in Table 2.
3.2.1. VISSIM simulation setup
To assess the impact of minimum driveway spacing on traffic safety, different scenarios
with different speed limit, volume and minimum driveway spacing were simulated and
compared in the study network. The speed limits used in this study were 35 mph, 40 mph
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Table 2. Minimum driveway spacing required by 
each state or group of states
Speed South Carolina Group 1 Group 2 Missouri
(mph) SC G1 G2 MO
35 220 150 250 330
40 275 185 305 330
45 325 230 360 330
and 45 mph. Traffic volumes were varied between 500 to 2000 vehicles per hour (vph),
in 500 vph increments, for each direction of Knox Abbott Drive. Driveways were added
to or removed from both side of Knox Abbott Drive from State Street to 12th street
(approximately 1.0 mile apart). The distance between two consecutive driveways is
equal to the minimum driveway spacing required by each state. For the first and last
driveway at the two ends of the network, their distances to their respective intersections
follow the minimum corner clearances required by each group. The number of vehicles
generated from each driveway was 20 vph. From on-site traffic observations, vehicles
exiting driveways in each scenario were assumed to have the same percentage of left
turns and right turns (50% each). The total number of vehicles entering each driveway
was 20 vph. The network layout is shown in Figure 2.
where, SV1 = SV2 = Either (500 vph or 1000 vph or 1500 vph or 2000 vph or 2500)
V3 = 10 vph
V4 = 10 vph
D: Minimum driveway spacing required by each state or group (ft.)
Each scenario was simulated 30 times with different random seed values in VISSIM
and the duration of each simulation run was 60 minutes which was deemed to be
sufficient in capturing the stochastic nature of traffic flow and temporal variations in
driving behavior. Each simulation run created a trajectory file (.TRJ), which recorded
speed, acceleration and location of every vehicle in every simulation step. Trajectory
files were then imported into SSAM to analyze conflicts.
It is noted that vehicle trajectory data during warm-up time were included as part of
the VISSIM output. Unlike other performance measures, VISSIM does not provide the
option to not collect vehicle trajectory data during the warm-up period. However, these
vehicle trajectories have minimal impact on the overall results.
3.2.2. Safety assessment using SSAM
SSAM was used to identify conflicts, which were used as a surrogate safety measure.
These conflicts represent possible crashes or near crashes. For each conflict event, SSAM
computed several surrogate safety measures, including: 1) minimum time-to-collision
International Journal of Transportation Science and Technology · vol. 3 · no. 3 · 2014 257
V2
V2
D D D
1mile 
V1
V1
V3
V4 V4 V3
V4 V4 V3
V4 V4 V4V4V3
V3 V3 V3 V3
Figure 2. Simulated network layout
(TTC), 2) minimum post-encroachment time (PET), 3) initial deceleration rate (DR), 4)
maximum deceleration rate (MaxD), 5) maximum speed (MaxS), and 6) maximum speed
differential (DeltaS). The most notable surrogate measure of the severity of a conflict is
the TTC (15). Lower TTC values leave less time to carry out corrective action; thus, the
more severe the collision [36]. Gettman and Head [15], Sayed and Navis [37], Hayward
[38], and Habtemichael et al. [18] recommended the conflict threshold values for TTC and
PET to be 1.5 seconds and 5.0 seconds, respectively. Those values were also applied in
this study. SSAM classified detected conflicts into different types, including crossing,
rear-end, or lane change conflicts based on conflict angles between the involved vehicles.
To test the null hypothesis that the difference in the total number of conflicts (for all types)
between South Carolina and another state/group is zero, the t-test feature in SSAM was
used.
4. RESULTS AND DISCUSSION
Table 3 shows a summary of the numbers of conflicts per hour for different driveway
spacing scenarios. Traffic volumes were classified into groups of 500, 1000, 1500, 2000
and 2500 vph in each direction. Speed limits were grouped into 35, 40, and 45 mph.
Recall that minimum driveway spacing required by each state or Group of states were
presented in Table 2. An analysis of conflicts per hour in relation to speed, volume, and
driveway distance factors indicated that the number of conflicts is affected by these
factors. Specifically, the number of conflicts per hour increases as the volume or speed
limit increases, and it increases as driveway spacing decreases. Table 3 illustrates this
relationship.
Outcomes of our experiments shown in Table 3 indicate that when the volume
doubles (from 500 to 1000 vph), the total number of conflicts per hour increases about
20%. The total number of conflicts per hour doubles when the volume triples (from 500
to 1500 vph). When the volume quadruples (from 500 to 2000 vph), the total number
of conflicts also quadruples. When the volume increases 5 times (from 500 to 2500 vph),
the total number of conflicts per hour increases about 5 fold. Moreover, the number of
crossing conflicts per hour steeply increases, being up to 10 times in this case. The
increasing rate of crossing conflicts per hour is higher than that of other conflicts per
hour classified by SSAM at the same volume and speed. It should be noted that the
higher the volume and speed limit is the more evident the differences in total numbers
of conflicts per hour among the groups. Among all types of conflicts, the number of
rear-end conflicts per hour are higher than that of crossing conflicts and lane change
conflicts per hour at the same volume and speed. When volume is low (i.e. 500 and
1000 vph), the number of lane change conflicts per hour is higher than that of crossing
conflicts. However, the number of lane change conflicts per hour is lower than that of
crossing conflicts when volume is high (i.e. 1500, 2000, 2500 vph). The relative scale
of different types of conflicts is roughly 0.2 for lane changes, 0.55 for rear-ends and
0.25 for crossing conflicts.
When volume is held constant, the speed limit exhibits positive correlation with the
number of conflicts; however, the effect of speed limit on conflicts is not as substantial
as the effect of volume on conflicts (See Figure 3). Note that there is a large difference
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in performance by policy group. As shown, Missouri has the largest increases in
conflicts as the speeds increase, whereas Group 1 remains unchanged, especially at high
volume (i.e. 2000 vph and 2500 vph). This is likely due to the fact that Missouri has the
same driveway spacing for different speed limits whereas Group 1 has significant differences
in driveway spacing for different speed limits (i.e. 150 m, 185 m and 230 m).
Figure 4 shows a relationship between driveway spacing and total number of conflicts.
For many of the volume-speed groups, the results indicated there is some correlation
between driveway spacing and total number of conflicts. When volume and speed limit
are held constant, increasing the driveway spacing typically resulted in a reduced number
of conflicts. This result corroborates findings of previous work [19, 20, and 33].
Table 4 shows the t-test results with 95% level of confidence for a comparison of
conflicts between South Carolina policy and Group 1 policy. With the exception of two
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Figure 4. Correlation between driveway spacing and total number of conflicts
Figure 3. Relationship between volume-speed and number of conflicts per hour
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Table 4. Differences in total number of conflicts per hour 
between South Carolina and Group 1
Volume Speed Mean Percentage
(vph) (mph) Carolina Group 1 t
value tcritical Significant difference difference
35 296.73 308.17 –1.66 1.67 NO –11.43 –3.85%
500 40 352.53 362.60 –1.49 1.67 NO –10.07 –2.86%
45 376.67 373.10 0.57 1.67 NO 3.57 0.95%
35 318.67 393.73 –6.38 1.67 YES –75.07 –23.56%
1000 40 446.40 453.37 –0.88 1.67 NO –6.97 –1.56%
45 451.97 466.87 –1.91 1.67 YES –14.90 –3.30%
35 566.30 635.00 –4.46 1.67 YES –68.70 –12.13%
1500 40 693.70 753.03 –2.77 1.67 YES –59.33 –8.55%
45 639.03 665.70 –1.78 1.67 YES –26.67 –4.17%
35 1121.93 1243.10 –2.38 1.67 YES –121.17 –10.80%
2000 40 1207.03 1273.40 –2.10 1.67 YES –66.37 –5.50%
45 1215.00 1322.50 –2.07 1.67 YES –107.50 –8.85%
35 1420.13 1458.03 –0.55 1.67 NO –37.90 –2.67%
2500 40 1495.40 1502.37 –0.19 1.67 NO –6.97 –0.47%
45 1511.00 1588.17 –1.41 1.67 NO –77.17 –5.11%
Table 5. Differences in total number of conflicts/hour between 
Group 1 and Group 2
Volume Speed Mean Percentage
(vph) (mph) Group 2 Group 1 t
value tcritical Significant difference difference
500 35 279.30 308.17 –3.91 1.67 YES –28.87 –0.10
40 353.67 362.60 –1.19 1.67 NO –8.93 –0.03
45 366.20 373.10 –1.11 1.67 NO –6.90 –0.02
1000 35 366.67 393.73 –4.01 1.67 YES –27.07 –0.07
40 432.70 453.37 –2.53 1.67 YES –20.67 –0.05
45 444.77 466.87 –2.88 1.67 YES –22.10 –0.05
1500 35 568.73 635.00 –4.02 1.67 YES –66.27 –0.12
40 654.07 753.03 –3.29 1.67 YES –98.97 –0.15
45 626.57 665.70 –2.56 1.67 YES –39.13 –0.06
2000 35 1082.43 1243.10 –3.73 1.67 YES –160.67 –0.15
40 1170.93 1273.40 –4.98 1.67 YES –102.47 –0.09
45 1208.00 1322.50 –2.09 1.67 YES –114.50 –0.09
2500 35 1339.60 1458.03 –2.10 1.67 YES –118.43 –0.09
40 1393.90 1502.37 –5.75 1.67 YES –108.47 –0.08
45 1467.93 1588.17 –4.23 1.67 YES –120.23 –0.08
scenarios at the lowest and highest traffic volumes, there are significant differences
between the safety performance of these two groups. It can be concluded that,
statistically, there is a difference in the number of conflicts between the minimum
driveway spacing policies adopted by South Carolina and that of Group 1 states.
Table 5 shows the t-test results for a comparison between Group 1 and Group 2
minimum driveway spacing policies. Except for lowest volume cases, there is a
significant difference in the total number of conflicts per hour between the two groups
at the 95% confidence level. Given that the spacing difference between the two groups
is at least 100 feet, which translates to about 14 additional driveways in a one-mile
stretch, it is not surprising that there will be a significant different in the number of
conflicts. In all, it can be concluded that, statistically, there is a difference in the number
of conflicts between the minimum driveway spacing policies adopted by Group 1 and
Group 2. In most cases, the safety performance of the Group 2 driveway spacing policy
is more favorable.
5. CONCLUSIONS
In current practice, states have adopted different minimum driveway spacing guidelines
and these values are based on different criteria, such as volume on the adjacent
roadway, trip generation from driveways, posted speed limit, land use, and access type.
This paper used VISSIM, a micro-simulation tool, and SSAM to investigate safety
performance of different driveway spacing policies adopted by numerous DOTs.
Experimental results found that driveway spacing, speed limit, and traffic volume have
an impact on number of conflicts. Volume has a stronger effect than speed; however, the
effect of speed cannot be diminished because of its known relationship with crash
severity. Therefore, it is recommended that these two factors be used as the primary
criteria for specifying minimum driveway spacing. Moreover, the analysis indicated
that there is significance in the number of conflicts between some states’ policies, such
as those shown between Group 1 and Group 2. Therefore, it is recommended that state
DOTs carefully consider their current policies to determine if they are using significant
variables in their selection criteria.
While VISSIM and SSAM are proven tools, key limitations should be considered
when reviewing the study results. These include: 1) SSAM does not consider the full
extent of dimensions of vehicles surrounding the maneuvering vehicle, 2) SSAM predicts
conflicts and not crashes, whereas most safety performance is measured in terms of
crashes, 3) SSAM does not capture single-vehicle crashes so the number of conflicts is
underestimated, and 4) the modeled study corridor did not include any signalized
intersections. These limitations will be addressed in future follow-on research work.
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